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(57) The invention provides a portable radio com- 
munication device, such as a portable telephone (10), 
having an antenna (40) and a housing (12, 16) including 
transmitter (110), receiver (76) and display means (50), 
wherein the housing (12, 16) being at least partly made 



from an electromagnetic shielding material, and when 
in use, said antenna (40) being arranged to be shielded 
behind or inside said housing (12, 16). Preferably, the 
housing is made from aluminium, magnesium, titanium 
or alloys thereof. 
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Description 

[0001] The present invention relates to a portable ra- 
dio communication device, and more particularly, to the 
protective RF (radio frequency) shielding of a portable 
telephone which reduces radiation exposure to the us- 
er's body when the telephone is in use. 

BACKGROUND OF THE INVENTION 

[0002] Portable radio communication devices, such 
as mobile or cellular telephones, are widely used at 
present. Since introduction the cellular industry has suc- 
ceeded in greatly reducing the size and weight of hand- 
held portable telephones. Also the performance of port- 
able telephones has been greatly improved and func- 
tionality has been greatly expanded. However, the po- 
tential problem of interaction between the user's body 
and the electromagnetic radiation of the portable tele- 
phone have remained basically the same. Radio trans- 
missions normally take place from an unipole aerial or 
antenna usually located on the top of the housing of the 
device. Further radiation is also emitted from the body 
of the device normally fabricated from a synthetic ma- 
terial, which is substantially transparent to electromag- 
netic radiation at the frequencies commonly used by 
portable telephones. With the reduction of the size of 
modern compact portable telephones, the irradiation of 
the user, in particular of the brain and the nerve tissues, 
and consequently the potential risk of health hazards 
has become even greater as the distance between the 
antenna and the head of the user has been further re- 
duced. 

[0003] To minimise energy absorption to the user's 
body is not only an issue of achieving compliance with 
safety limits. The influence on the radiation efficiency of 
the antenna and therefore the efficient use of the port- 
able telephone must also be considered. Most of the 
presently available portable telephones do not meet 
both requirements of excellent radiation efficiency and 
a compact low radiation emitting design of the device. 
[0004] For example, from WO 94/18817 a device for 
radio communication comprising a shield which under 
operating conditions is moved between the antenna 
means and the user is known. The shield has the form 
of a separate covering plate which is movably connect- 
ed with the housing of the portable telephone, such as 
by a hinge or by transversally guiding means. When in 
use, the cover shield is moved from its lower position to 
its upper shielding position to be located between the 
user's head and the radiating section of the antenna ar- 
ranged above the housing of the portable telephone. Al- 
though the electromagnetic irradiation of the user from 
the antenna is reduced the design of such a portable 
telephone is costly due to the use of a separate electro- 
magnetic shielding means. 

[0005] Another known approach consists in covering 
or encapsulating the antenna of a portable telephone 



located above the housing of the telephone by a sepa- 
rate shielding device. Examples for this shielding tech- 
nique are disclosed in the US 5,550,525 or in the US 
5,777,586. 

5 [0006] According to a further example known from EP 
0 915 572 Al, a portable telephone may be put into a 
separate case being made from a material of high at- 
tenuation of the radiation from the aerial of the portable 
telephone. 

10 

SUMMARY OF THE INVENTION 

[0007] It is, therefore, an object of the present inven- 
tion to provide a portable radio communication device, 
*s in particular a portable telephone, having a compact de- 
sign and at the same time reducing the electromagnetic 
radiation exposure to the user's body. 
[0008] Further, it is another object of the present in- 
vention to provide a portable radio communication de- 
vice, in particular a portable telephone, having a housing 
which can easily be assembled and dissembled. 
[0009] To this end, according to one aspect, the in- 
vention is directed to a portable radio communication 
device, such as a portable telephone, has an antenna 
and a housing including transmitter, receiver and display 
means, wherein the housing being at least partly made 
from an electromagnetic shielding material, and when 
in use, the aerial is arranged to be shielded behind or 
inside said housing. In this way the housing itself is used 
as a radiation shield against the magnetic or electro- 
magnetic radiation emitted by the antenna of radio com- 
munication device. Interaction with the user's body is 
prevented by placing at least part of the shielding hous- 
ing between the user and the antenna when the portable 
radio communication device is in an operative mode. 
This reduces the influence of the user's body on the an- 
tenna radiation thereby improving the antenna radiation 
efficiency and furthermore reduces the risk of potential 
radiation health hazard to the user's body. The excellent 
radiation efficiency due to the RF shielding characteris- 
tic of the housing of the inventive portable telephone 
does provide considerable technical advantages, such 
as reduced transmitting power, smaller and fighter bat- 
teries, longer speech time, etc.. The arrangement of the 
antenna according to the invention provides new alter- 
natives for the design of the device and, at the same 
time, a significant increase in performance. The expo- 
sure to the user's body can be reduced by mounting an 
antenna behind or onto the back side of a portable tel- 
ephone housing, when the telephone is in use, or alter- 
natively integrated inside the portable telephone hous- 
ing. 

[0010] When forming the RF shielding as an function- 
al and integral part of the housing the design of the de- 
vice remains compact and the size and weight remain 
reduced, without the necessity of separate shielding el- 
ements. 

[0011] Preferred embodiments of the invention are 
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described in the depending claims. 
[0012] In a preferred embodiment of the present in- 
vention, the housing of the portable radio communica- 
tion device comprises at least a first and second housing 
parts, wherein the second housing part housing at least 5 
one of the transmitter, receiver and display means and 
being interconnected with the first housing part to being 
movable between an operating position and a resting 
position. An antenna of the communication device is 
preferably located on the first housing part such that the 10 
antenna is placed behind the second housing part when 
the housing parts are moved to their operating position. 
This placement of the second shielding housing part re- 
duces considerably the specific absorption rate (SAR) 
of antenna radiation in the user's body, particularly in 1$ 
the user's head. Alternatively, the antenna may prefer- 
ably be arranged on the backside of the second housing 
part or inside the second housing part having at least 
the shielding front side of the second housing part be- 
tween the user's head and the antenna. Preferably, the 20 
first and second housing parts are rotatably connected 
through each other by a hinge such that in the resting 
position both housing parts are basically covering each 
other thereby providing a foldable communication de- 
vice which satisfies the requirement for compactness. 25 
[0013] Preferably, a planar antenna is located on the 
shielding housing, such as onto the backside of the 
housing away from the user's head, or integrated inside 
the housing. Such planar antennas show excellent re- 
ception/emission characteristics and achieve a consid- 30 
erable size reduction compared to conventional anten- 
nas. 

[0014] The RF shielding effect of the housing can in 
principal be obtained by reflecting and/or redirecting a 
part of the electromagnetic radiation of the antenna to 35 
flow into open space in a direction away from the user's 
body. In a preferred embodiment of the invention at least 
part of the housing of the portable communication de- 
vice, in particular at least one of said first and second 
housing parts, is configured to act as a radiation reflec- 40 
tive element. Recent scientific studies have shown that 
the design goal for mobile telephones of improved radi- 
ation efficiency is to minimise the maximum incident 
magnetic field on the user's head. The present inventors 
have found that, when an antenna is reflectively coupled 
with the shielding housing of the device, all performance 
parameters could be considerably improved compared 
to standard configurations. Inductive coupling may be 
key factor because of the high permeability of living tis- 
sue to radiation. Of course, the configuration of the so 
housing acting a reflecting element and the separation 
between the reflective element and the antenna may be 
varied. Preferably, the housing at least partly defines 
with the antenna an angle, when the portable commu- 
nication device is in an operative mode, wherein the an- 55 
gle defining a predetermined pattern of reception and 
radiation of the antenna. The reduction of the electro- 
magnetic radiation in a direction towards the user's head 



is a function of this angle. The maximum field strength 
incident on the user's head decreases with decreasing 
values of this angle. Effective radiation efficiency emit- 
ted in a direction away from the user's head shows a 
very significant improvement as compared to the oper- 
ation without the shielding protection according to the 
invention. Furthermore, in order to additionally influence 
the directivity of the radiation emitted by the antenna to 
the outside space preferably a directive means may be 
included in the housing of the portable communication 
device. As will be apparent for the skilled person, the 
reflection and/redirection property of the housing may 
affect the antenna radiation and must be taken into ac- 
count in the design of the antenna, for example by a re- 
flectively coupled dipol or planar antennas. 
[0015] Preferably the housing of the portable commu- 
nication device is at least partly made from or including 
an electrically conductive material, such as metal, e.g. 
aluminium, magnesium, titanium or alloys thereof, syn- 
thetic resin containing electrically conductive materials, 
e.g. metal and carbon fibre reinforced plastic, metal- 
ABS (acrylon'rtrile-butadiene-styreme) -resin, metal-PP 
(polypropylene)-resin or metal-PE (polyethylene) -resin, 
or rubber and elastomeric materials containing electri- 
cally conductive materials, such as silicon or carbon re- 
inforced rubber, thereby being of lighter weight and built 
strong enough to be habitually carried. The electrially 
conductive housing may preferably be connected to the 
electrical ground of the portable communication device. 
[0016] In a further preferred embodiment of the port- 
able radio communication device at least part of the 
housing is surrounding electronic components included 
in the communication device. Preferably, in addition one 
or more shielding layers are incorporated in said hous- 
ing near the electronic components in order to protect 
the electronic components against magnetic and elec- 
tromagnetic influence or emittance of electromagnetic 
signals to the outside. 

[0017] Any opening in the housing may preferably 
sealed by an appropriate shielding plug providing pro- 
tection against electromagnetic influence from or emit- 
tance to the outside. 

[0018] According to another aspect of the invention, 
the housing of the portable radio communication device 
comprises a sandwich structure with an inner casing, an 
outer casing and at least one intermediate chassis. Pref- 
erably the inner casing and/or the outer casing are in- 
terconnected with the intermediate chassis by a flexible 
locking mechanism, said intermediate chassis compris- 
ing at least one aperture containing a flexible portion and 
said inner and/or outer casings comprising a at feast one 
respective extending part to be inserted and pushed into 
said aperture and at the same time pivoting the inner 
and/or outer casings against the intermediate chassis 
such that said locking protrusion on the intermediate 
chassis may be positioned in said corresponding locking 
aperture on the inner and/or outer casings. 
[0019] In accordance with another aspect of the 
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present invention the portable radio communication has 
a housing, said housing defining at least partially a sub- 
stantially planar supporting surface comprising frictional 
supporting means for supporting said portable radio 
communication device when, for example, located on a 
desk or mounted in a docking station, such as a charging 
station or a personal computer docking station. Prefer- 
ably the supporting means are made from highly fric- 
tional and flexible material, such as synthetic or natural 
rubber or any artificial elastomeric material and prefer- 
ably containing electrically conductive elements for pro- 
viding additional electromagnetic shielding. 
[0020] Still another aspect of the present invention re- 
fers to a portable radio communication device compris- 
ing at least two housing parts, wherein said housing 
parts are rotatably connected to each other, preferably 
by a hinge, allowing said housing parts to be moved be- 
tween a first or resting position and a second or operat- 
ing position wherein the rotating connection is such that 
the housing parts may be positioned and maintained in 
at least one further position or any position between the 
first and second positions. Preferably a display is occu- 
pying the one of the housing parts for the most part 
thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0021] Further features and advantages of the 
present invention will be apparent upon review of the 
following description of preferred embodiments of the 
present invention with reference to the accompanying 
drawings, in which: 

Fig. 1 is a perspective view of a preferred portable 
telephone embodying the present invention in an 
open position; 

Figs. 2 a), b) and c) show the portable telephone of 
Fig. 1 in bottom view (Fig. 2a), side view (Fig. 2b) 
and top view (Fig. 2c) in a closed position; 

Figs. 3 a) and b) show the portable telephone of Fig. 
1 in top view (Fig. 3a) and side view (Fig. 3b) in an 
open position; 

Fig. 4 is an exploded view of an output section of 
the portable telephone according to Fig. 1 ; 

Figs. 5 a) and b) show exploded views of an input 
section of the portable telephone according to Fig. 
1; 

Fig. 6 is a partial cross sectional view of the input 
section of the portable telephone according to Fig. 
5; 

Fig. 7 is a cut-away perspective view of the output 
section of the portable telephone according to Fig. 



1; 

Fig. 8 is an enlarged perspective view of a hinge 
connection between the input and output sections 
5 of the portable telephone of Fig. 1 ; and 

Figs. 9 a), b) and c) show the hinge operation 
wherein the output section of the portable telephone 
is positioned in three different angles. 

10 

[0022] Before explaining embodiments of the inven- 
tion in connection with a portable or mobile telephone 
in detail it is to be understood that the invention is not 
limited in its application to the details of construction and 
is the arrangement of the components set forth in the fol- 
lowing description or illustrated in the drawings. The in- 
vention is capable of including other embodiments or 
being carried out for similar portable radio communica- 
tion devices emitting electromagnetic radiation. Also, it 
20 is to be understood that the phraseology and terminol- 
ogy employed herein are for the purpose of description 
and should not be regarded as limiting. 

DETAILED DESCRIPTION OF THE PREFERRED 
25 EMBODIMENTS 

[0023] A portable or mobile telephone according to a 
preferred embodiment of the present invention shown 
in Fig. 1 designated in its entirety by numeral 10 com- 

30 prises an input housing section 12 connected through a 
hinge 14 to an output housing section 16. The hinge 14 
enables a rotation of the input housing section 12 and 
the output housing section 16 from an open or operating 
position of the portable telephone 1 0 (see Fig. 1 ) allow- 

35 ing operation of the input housing section 1 2 to a closed 
or resting position of the portable telephone 1 0 (see Fig. 
2) disallowing operation of the input housing section 1 2. 
Thus the hinge 14 provides means for folding the port- 
able telephone 10 thereby reducing the length of the 

40 portable telephone 10 and improving its compactness. 
Both the input and output housing sections 12, 16 are 
made from a electromagnetic shielding material in order 
to shield nearby body parts of the user of the portable 
telephone 10 from electromagnet radiation emitted by 

^5 the phone 10 or at least reduce irradiation of the user. 
[0024] The input housing section 12 comprises an in- 
ner part 18 having an inner surface 20 accessible for an 
user of the portable telephone 10 when the portable tel- 
ephone 10 is in an open position and not accessible for 

50 the user of the portable telephone 1 0 when the portable 
telephone 10 is in a closed position. The input housing 
section 12 further comprises an outer part 22 having an 
outer supporting surface 24 (not visible in Fig. 1) dis- 
placed parallel to the inner surface 20. The outer sup- 

55 porting surface 24 of the outer part 22 defines a basically 
planar surface for supporting the portable telephone 10 
for example on a table or in the user's hand. 
[0025] A keypad designated in its entirety by numeral 
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26 is positioned on the inner surface 20 of the inner part 
18. The keypad 26 provides means for operating the 
portable telephone 10 to perform various tasks such as 
for example dialling a phone number, writing, deleting, 
sending or reading messages, writing, reading or re- 5 
moving addresses from the address book, or toggling 
through various menus. The keypad 26 preferably com- 
prises twelve digit and letter keys 28, menu function 
keys 32, a selection or enter key 30a and a cancel key 
30b, arrow keys 34 and an ON/OFF function key 36. The 10 
inner surface 20 of the inner part 1 8 of the input housing 
section 12 further includes an opening or a hole 38 for 
establishing acoustic communicating with a microphone 
1 10 placed beneath the hole 38 and shown in Fig. 5a. 
[0026] The antenna of the portable telephone 1 0 may is 
be in the form of an aerial 40 being supported at and 
extending from the upper face of the input housing sec- 
tion 1 2 of the portable telephone 10. The aerial 40 trans- 
mits electromagnetic signals to and receives electro- 
magnetic signals from telecommunication stations col- 20 
lecting and distributing telecommunication signals, such 
as telephone calls, messages, information data, etc., 
between, portable telephones or between portable tel- 
ephones and standard fixed telephones and any other 
radio communication systems, such as a global compu- 25 
ter network like the Internet. 

[0027] The aerial 40 may be of a helix type antenna 
or have a dipole configuration. However, the antenna 
may also and preferably be of a planar type antenna 
which is fully integrated inside the input or output hous- 30 
ing sections 12, 16, away from the head of the user, 
wherein the radiation of the antenna is shielded by the 
housing parts located between the antenna and the 
head of the user. One example of arrangement of planar 
antenna inside the output housing section 1 6 will be dis- 35 
cussed later with regard to Fig. 4. 
[0028] The output housing section 16 includes an in- 
ner part 42 having an inner surface 44 accessible for the 
user of the portable telephone 1 0 when the portable tel- 
ephone 10 is in an open position (see Fig. 1) and not *o 
accessible for the user of the portable telephone 10 
when the portable telephone 10 is in a closed position 
(see Fig. 2). The output housing section 16 further in- 
cludes an outer part 46 having an outer surface 48 (not 
visible in Fig. 1 ) substantially parallel to the inner surface *s 
44 of the inner part 42. The outer surface 48 and the 
outer supporting surface 24 provide a protecting cover 
for the inner surfaces 18 and 44 when the portable tel- 
ephone 10 is in a closed position. 

[0029] A large display section 50 is positioned on the so 
inner surface 44 of the output housing section 1 6 includ- 
ing display menus such as for example an operation 
menu for the portable telephone 10. The display section 
50 may consist of a liquid crystal display (LCD) or any 
similar semi-conducting type of display and enables the 55 
user of the portable telephone 1 0 to select any preferred 
menu listed on the display section 50 by moving a cursor 
by pressing the arrow keys 34 and choosing a menu by 



pressing the selection key 32. The output housing sec- 
tion 16 further includes a loudspeaker 76 placed be- 
neath a series of slots 52, as shown in Fig. 4. These 
slots 52 establish an acoustic communication to the us- 
er's ear. 

[0030] Figs. 2 a), b) and c) show the portable tele- 
phone 10 in a closed position in bottom, side and top 
views, respectively. On the backside of the input hous- 
ing section 12 a series of rubber sections 54 protrude 
through the outer supporting surface 24 and provide a 
flexible and stable surface for the portable telephone 10 
while for example lying on a table or in the user's hand. 
The rubber sections 54 may be formed by drawing ele- 
vated and profiled extensions of a rubber mat 134 
placed on the inner side of the outer part 22 through slits 
provided in the outer supporting surface 24 by applying 
a vacuum to the outer supporting surface 24 of the outer 
part 22. The profile of the rubber sections 54, shown as 
mushroom like in Fig. 2, may alternatively have square, 
rectangular, triangular, semi-circular, circular, semi-el- 
liptic, elliptic profile shapes or any combinations thereof. 
Furthermore the rubber sections 54 are not limited to 
form parallel lines perpendicular to the longitudinal di- 
rection of the portable telephone 1 0 on the outer surface 
24 but may alternatively have any web configuration, 
such as S-, C-, O-, W-, X-, H- ( D-, Z-, T- or Y-config- 
uratron or any combination thereof, and having any ro- 
tation or angle relative to the longitudinal direction of the 
portable telephone 1 0. The rubber sections 54 are pref- 
erably manufactured from a synthetic or natural rubber 
material. Preferably the rubber material comprises sili- 
con and carbon. By introducing silicon and carbon into 
the rubber mat 1 34 additional electromagnetic shielding 
protection of the input housing section 12 is achieved. 
Hence the rubber mat 134 provides electromagnetic 
shielding from ambient electromagnetic noise as well as 
electromagnetic shielding to neighbouring electronic 
utilities from electromagnetic noise induced by the port- 
able telephone 10. Further, the rubber mat 134 helps 
shielding the user's body from radiation emitted by the 
aerial 40 as well as the electronic components inside 
the housing. In addition the rubber section 54 provides 
a protection layer to protect the housing of the portable 
telephone 10 from mechanical and other environmental 
damage. 

[0031] Additional the rubber sections 54 provide a 
soft f rictional surface on the outer supporting surface 24 
on the outer part 22 of the input housing section 12, 
which surface ensures that me portable telephone 1 0 is 
basically fixed in one position when, for example, placed 
on a table. Furthermore, the fricttonal surface ensures 
that the portable telephone 1 0 is stable during operation, 
i.e. the portable telephone 1 0 is level when, for example, 
placed on table while the set of keys 26 are pressed by 
the user. This feature ensures that the portable tele- 
phone 10 may be easily operated like any general elec- 
tronic table equipment for office use, such as pocket 
computer, calculators or personal organisers. 
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[0032] Figs. 2 a) and b) also show a multipin terminal 
connector 56 for connecting the portable telephone 10 
to transmit data from the telephone 10 to for example a 
personal computer or to transmit data from the tele- 
phone's 10 personal user card to external auxiliary 
equipment e.g. an external handset or a handfree set or 
a computer interface. The terminal connection may 
have any configuration, however, preferably the multipin 
terminal connector is a 15 pin female connection. 
[0033] Figs. 3 a) and 3 b) show the portable telephone 
1 0 in an open position in top and side views, respective- 
ly. According to Fig. 3 a) the display section 50 covers 
a predominant area of the inner surface 44 of the inner 
part 42 of the output housing section 16. Usually the dis- 
play section 50 extends in the range of between 60% to 
100% of the inner surface 44 such as ranges 60% to 
80% or 65% to 75%. Preferably the display section 50 
covers approximately 70% of the inner surface 44. 
[0034] Furthermore Fig. 3 b) shows that, when the 
portable telephone 10 being in the open or operating 
mode, the aerial 40 is located behind the output housing 
section 16. The output housing section 16 located be- 
tween the aerial and the user together with the input 
housing section 12 acts as an reflective shield for elec- 
tromagnetic RF radiation emitted by the aerial 40 to- 
wards the user's head. Depending on the design of the 
output housing section 16 also an directional radiation 
pattern may be obtained. As will be discussed herein 
after, the material of the input and output housing sec- 
tions 12, 16 is preferably a light weight and electrically 
conductive material, such as magnesium. When the 
portable telephone 10 being in use according to Fig. 3 
b) part of radiation emitted by the aerial 40 is reflected 
by the conductive material of the housing, in particular 
the output housing section 16 of the telephone 10. Be- 
cause of this arrangement the electromagnetic field in- 
cident on the user's body is minimised and hence the 
peak SAR (specific absorption rate) in the user's body 
is reduced. The radiation efficiency of the aerial 40 is 
also improved due to the lower power absorption in the 
user's body. Experiments on the portable phone 1 0 have 
shown that the reduction of radiation towards the head 
of the user depend on the angle a between the aerial 
40 and the output housing section 16 in the operating 
position of the telephone 10: The radiation exposure of 
the user's body is reduced with decreasing values of a 
(or increasing values of the complementary angle (3). 
Therefore, a is preferably of the order of 5° -65°, such 
as 15° -45°, preferably approximately 25° or within the 
range of 5°-15°, 15° -25°, 25°-35°, 35° -45° , 45°-55° or 
55°-65°. On the opposite side into the open space in a 
direction away from of the user's head an improvement 
of the radiation efficiency in the order of at least 30% to 
50% could be obtained under use of the shielding hous- 
ing according to the present invention. 
[0035] Further, it is to be noted that the housing of the 
portable telephone 10 provides magnetic and electro- 
magnetic shielding against the radiation from the elec- 



tronic components housed in the input and output hous- 
ing section 12, 16 of the portable telephone 10. 
[0036] Fig. 4 shows the output housing section 16 of 
the portable telephone 1 0 in exploded view. A flat rubber 
5 mat 58 constitutes a part of the outer surface 48 of the 
output housing section 16. The flat rubber mat 58 may 
be made from any synthetic or natural rubber material. 
However, the rubber mat 58 preferably includes silicon 
and carbon so as to provide additional electromagnetic 

10 shielding of the output housing section 16. The rubber 
mat 58 provides a soft f rictional surface on the outer sur- 
face 48, which due to adhesive friction ensures that the 
portable telephone 10 becomes more stable for exam- 
ple during transportation in a pocket. Furthermore, the 

is rubber mat 58 provides a protection layer to protect the 
housing of the portable telephone 10 from mechanical 
and other environmental damages. 
[0037] The rubber mat 58 is fixed on the backside of 
an outer chassis 68 which includes a printed circuit 

20 board 72 and an overlying display 86 and a frame 88. 
All these components are covered by an inner chassis 
90 comprising a transparent glass plate 96. Both the in- 
ner and outer chassis 68, 90 constitutes the output 
housing section 1 6. Bolts 62 are arranged within the out- 

25 put housing section 1 6 for holding the first printed circuit, 
board 72, the display 86 and the frame 88 in a fixed po- 
sition within the output housing section 16. Extensions 
60 protrude from the rubber mat 58 and engage with 
corresponding receiving slits 70 in the outer chassis 68 

30 for fixing the rubber mat 58 to the outer chassis 68. 
[0038] The outer chassis 68 is manufactured from a 
conductive material. Preferably, the outer chassis 68 is 
made in magnesium so as to provide an effective elec- 
tromagnetic shield protecting the user during a tele- 

35 phone call from magnetic and electromagnetic emis- 
sions from the portable telephone 10 without causing 
deterioration of the emitted signal in a direction away 
from the user's head. Due to the reflector characteristic 
of the outer chassis 68, as discussed above, the radia- 

^0 tion efficiency in a direction away from the user's head 
is improved. In addition, the magnesium outer chassis 
68 provides an electromagnetic shield of the electronic 
components included in the output housing section 16 
of the portable telephone 10. Finally, the magnesium 

45 outer chassis 68 is a light weight conducting material 
and therefor particularly useful in constructing portable 
phones. 

[0039] In an alternative preferred embodiment, the 
antenna is not located on the input housing section 16 

so of the portable telephone 10, as shown in Figs. 1 to 3, 
but preferably formed as a planar antenna 40a integrat- 
ed onto the backside of the output housing section 1 6 
of the portable telephone 10, as indicated with dashed 
lines in Fig. 4, shielded by the outer chassis* 68 and po- 

55 sitioned away from the head of the user. The planar an- 
tenna 40a is mounted between the rubber mat 58 and 
the outer chassis 68 or completely inside the output 
housing section 16, e.g. on the inner side of the outer 
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chassis 68, and communicates via an opening on the 
upper face side of the output housing section 16 with 
the outside space. 

[0040] Additionally, on the end connected to the input 
housing section 1 2 the outer chassis 68 includes shoul- 5 
der rests 74 for incorporation of the hinge 14 allowing 
the output housing section 1 6 and the input housing sec- 
tion 12 to rotate into an open position or a closed posi- 
tion. 

[0041] The first printed circuit board 72 comprises the 10 
loudspeaker 76, a light sensitive sensor 78, and pro- 
vides control signals to the display 86 for displaying 
menu functions to the user. The first printed circuit board 
72 further comprises a buzzer 84 for emitting acoustic 
signals, a rubber gasket 82 for directing the signals and is 
a rubber ring 80 for preventing acoustic short circuiting 
between the front and the back of the loudspeaker 76 
and avoiding undesired noise from the loudspeaker 76 
when the loudspeaker 76 is in its operating position with- 
in the output housing section 16 of the portable tele- 20 
phone 10. 

[0042] The display 86 serves to display menu func- 
tions of the portable telephone 10 to the user, in partic- 
ular for advanced telecommunication, for example, with 
the world wide web (www). The size of the display 86 25 
ensures that the user at all times may read and work on 
received messages as well as read and work on out go- 
ing messages. The light sensitive sensor 78 communi- 
cates a light intensity signal to the control unit of the dis- 
play 86 so as to automatically adjust the back lightening 30 
of display 86 and keys 26 in accordance with the ambi- 
ent light conditions thereby enabling optimum intensity 
of the display 86 and at the same time save power. 
[0043] The inner chassis 90 comprises a substantially 
rectangular opening 96 for establishing a view of the dis- 35 
play 86, a substantially rectangular opening 92 match- 
ing the dimension and shape of the light sensitive sensor 
78 for receiving the light sensitive sensor 78 and estab- 
lishing a path for the ambient light to the light sensitive 
sensor 78, and a substantially circular opening 94 40 
matching the dimension and shape of the loudspeaker 
76 for receiving the loudspeaker 76 and establishing 
communication of sound from the loudspeaker 76 to the 
surroundings. The frame 88 positioned between the dis- 
play 86 and the inner chassis 90 separates the display *5 
86 from the inner chassis 90 and filling out any toleranc- 
es between the inner and outer chassis 90, 68 and the 
display 86, and preventing that dust enters into the 
housing of the telephone 10, especially into the visible 
area of the display 86. so 
[0044] The inner chassis .90 is manufactured from a 
conductive material. Magnesium is preferred in the 
present invention since as described above. Firstly, the 
magnesium inner chassis 90 causing the weight of the 
portable telephone 1 0 to be very low; secondly the mag- ss 
nesium inner chassis 90 provides an electromagnetic 
shield against irradiation of the user's body during use 
of the telephone 10; and thirdly the magnesium inner 



chassis 90 provides an electromagnetic shield of the 
electronic components incorporated into the output 
housing section 16 of the portable telephone 10. Addi- 
tionally the magnesium material of the output housing 
section 16 establishes an electromagnetic protection of 
electronic appliances as the magnetic and electromag- 
netic emission towards the user's head from the portable 
telephone 10 is reduced. Fingers 72a, 72b and 72c of 
the first circuit board 72 hold this first board in position 
and provide an electrical ground connection to the main 
conductive chassis parts 68 and 90 of the output hous- 
ing section 1 6. 

[0045] On the top of the output housing section 1 6 a 
plate of glass 96 or any other relevant transparent ma- 
terial including plastics materials covers the inner chas- 
sis 90 for protecting the display 86, the light sensitive 
sensor 78 and the loudspeaker 76 inside the housing. 
[0046] According to Figs. 5 a) and b) the input housing 
section 12 comprises an inner casing 135 covering the 
keypad 26 which overlays a touch sensitive screen 116 
followed by a second printed circuit board 1 08. An inter- 
mediate separation chassis 122 separates the inner 
casing 135 from an outer casing 136 of the input housing 
section 12. The outer casing 136 covers a rubber mat 
134 and battery means for the portable telephone 10. 
[0047] Fig. 5 a) shows the inner casing 1 35 of the in- 
put housing section 12 of the portable telephone 10 
manufactured in a conducting material, preferably mag- 
nesium, ensuring shielding of the second printed circuit 
board 1 08 from electromagnetic noise generated either 
by external electric appliances or generated by the first 
printed circuit board 72 included in the output housing 
section 1 6 and ensuring that the weight of the phone is 
kept low. In addition, the inner casing 135 acts as a 
shield for magnetic and electromagnetic radiation of the 
aerial 40. The inner casing 135 comprises holes 98 for 
receiving the keys of the keypad 26 therein and the hole 
38 for conducting sound from the surroundings to the 
microphone 110 placed on the second printed circuit 
board 108. Additionally the inner casing 135 comprises 
a recess section 106 for receiving the hinge 14. 
[0048] The keypad 26 is incorporated on a silicon rub- 
ber plate 1 1 2 providing a flexible press sensation during 
operation of the keys, which press sensation has been 
shown to be of ergonomic and psychological importance 
for users stroking keys. The silicon rubber plate 1 1 2 fur- 
ther incorporates a housing 114 for the microphone 110 
thereby ensuring that the microphone is fixed to a posi- 
tion just below the hole 38 on the inner part 18 of the 
input housing section 1 2. A key stroke from the user ac- 
tivating a key on the flexible silicon rubber plate 112 is 
registered through contact on the touch sensitive sur- 
face 1 1 6 and communicated to the second printed circuit 
board 108. The touch sensitive surface 116 includes a 
recess 118 for allowing the microphone 110 to be re- 
ceived in the housi ng 1 1 4 on the silicon rubber plate 1 1 2. 
The silicon rubber plate 1 1 2 is provided with protrusions 
1 1 2a made from the same material for preventing direct 
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contact between the inner part 18 of the input housing 
section 12 and the inner part 42 of the output housing 
section 16. Protrusions 112a extend through holes 18a 
of the inner casing 135 and contact the surface of the 
inner part 42 to establish a space between the two inner 
parts 18 and 42 when the output housing section is 
snapped into a locked position, as shown in Figure 2, to 
prevent wear-out and undesired noise of the inner parts 
18 and 42 

[0049] A first seal member 1 20 provides high frequen- 
cy shielding of the second printed circuit board 1 08 from 
electromagnetic emissions of the aerial 42 and a second 
seal member 121 provides shielding of the aerial 42 
from electromagnetic emissions from a crystal control- 
ling the timing of the second printed circuit board 108. 
[0050] The separation chassis 122, which may be 
manufactured in any suitable plastics or conductive ma- 
terial, provides separation of the inner part 18 and the 
outer part 22 of the input housing section 12 of the port- 
able telephone 10. Preferably, the separation chassis 
1 22 is made from magnesium or any other conductive 
material which is stiff enough to resist the pressure from 
the keypad. The magnesium chassis 122 also protects 
the electronic components of the printed circuit board 
108 against electromagnetic influence or emittance of 
RF signals. Four locking bolts 1 24 ensures that the sep- 
aration chassis 122 and is fixed to the inner part 18. 
[0051] An end section 126 is engageable with one end 
of the separation chassis 122 and provides a window 
for an infrared communication port 126a installed on the 
back of the printed circuit board 108. 
[0052] According to Fig. 5 a) a shielding plug 56 is 
provided to prevent RF emittance which is coupled back 
from the aerial 42 to the electronic components inside 
the input housing section 1 2. This shielding plug 56 also 
functions as protection against dust and humidity. 
[0053] According to Fig. 5 b) a primary battery 130 is 
sandwiched between an fixed cover 1 28 and the rubber 
mat 134, all together included in the outer casing 136 
which is manufactured from magnesium or any other 
conductive shielding material. An additional internal bat- 
tery provides a power backup function of the recharge- 
able primary battery 130 and enables the portable tele- 
phone 1 0 even in case of a discharge primary battery to 
maintain some functions, such as the clock and special 
operation functions. As described above, the rubber mat 
134 comprises profiled parallel extensions 54. During 
assembly of the portable telephone 10, the profiled ex- 
tensions 54 are forced into corresponding slits 138 
formed in the outer casing 1 36 so as to provide an outer 
frictional surface of the outer section 22. The outer cas- 
ing 136 further includes a recess 140 for receiving the 
aerial 42. 

[0054] For access to the battery 1 30 the outer casing 
136 can. easily be mounted at and demounted from the 
separation chassis 122. Locking means on both ends of 
the outer casing 1 36 and the chassis 1 22 are provided. 
On the upper end of the intermediate chassis 122 flex- 



ible portions 123, preferably made of rubber, are re- 
ceived into corresponding apertures 122a on the inter- 
mediate chassis 1 22 forming a part of the locking mech- 
anism for the outer casing 1 36. When mounting the out- 
5 er casing 136 at the chassis 122 the extending parts 
136b on the outer casing 136 (see Fig. 5b) are inserted 
into the apertures 122a of the chassis 122 from the 
backside wherein the chassis 122 and the outer casing 
136 forming an acute angle between each other. By 

10 pushing the outer casing 136 on its upper end against 
the chassis 122, i. e. pushing the extending parts 136b 
against the flexible portions 123, and at the same time 
pivoting the outer casing 136 against the chassis 122 
the locking protrusions 122b at the opposed end of the 

15 chassis 1 22 may be aligned with corresponding locking 
apertures 136aatthe outer casing 136 (see Fig. 5b). By 
reducing the pressure on the flexible portions 1 23 the 
locking protrusions 122b may be positioned and insert- 
ed into the locking apertures 136a so as to lock the outer 

20 casing 136 to the chassis 122. The outer casing 136 
may be demounted from the chassis 122 by following 
the same steps but in reversed order. 
[0055] Fig. 6 shows a cross-sectional view of the input 
housing section 12 of the portable telephone 10. The 

25 profiled extensions 54 having mushroom profiles pro- 
trude through the slits 138 of the outer casing 136. By 
applying a vacuum to the outer surface of the outer cas- 
ing 136 the profiled extension 54 are forced through the 
slits 138 and when in the final position are locked in po- 

30 sition by the head of the mushroom profile. As can be 
seen in Fig. 6, the electronic components on the circuit 
board 108 are protected against electromagnetic influ- 
ence from the outside and emittance to the outside by 
the adjacent separation chassis 122 and the surround- 

35 ing housing parts, namely the inner case 135 and the 
outer casing 136 with rubber mat 134. 
[0056] Fig. 7 shows a cut in the output housing section 
16 providing an internal view of the output housing sec- 
tion 16. 

40 [0057] As previously mentioned, the input and output 
housing sections 12. 16 are preferably rotatably con- 
nected by the hinge 14. As can be seen in Fig. 5 a), the 
hinge 14 comprises two couplings 104, which couplings 
104 having one end received in a respective recess 106 

45 provided on the adjacent end of the inner casing 135 of 
the input housing secton 12 The other end of the cou- 
plings 104 constitute a cylinder having an outer circular 
surface 103 and defining an inner rectangular space 
1 05. The inner space 1 05 of the couplings 1 04 receives 

50 a elastic spacer 102 preferably being cylindrical and a 
plug 1 00 having one end with a rectangular section 1 01 
matching the dimension and shape of the inner rectan- 
gular space 105. On the opposed end the plug 100 de- 
fines a notch 99. 

55 [0058] Fig. 8 shows in detail the hinge 14. As de- 
scribed above the hinge 14 comprises two couplings 
104, two circular cylindrical elastic spacers 1 02 and two 
plugs 1 00 inserted inside the couplings 1 04 thereby pro- 
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viding a friction pressure between the plug 100 and the 
output housing section 16 of the portable telephone 10. 
The elastic spacer 102 being compressed and thereby 
establishing a pressure applied on the plug 100 versus 
the output housing section 16 of the portable telephone 
10. The friction between each of the plugs 100 and the 
output housing section 16 of the portable telephone 1 0 
ensures that a rotation of the input housing section 12 
relative to the output housing section 16 may be fixed 
in any angle between the open or operating position and 
the closed position of the portable telephone 10. To en- 
sure good readability of the display it is important to min- 
imise reflections by rotation of the input housing section 
1 2 relative to the output housing section 1 6 into the most 
favourable position in relationto surrounding light sourc- 
es. This is especially important when the user is working 
on-line, e.g. connected to the world-wide web and hav- 
ing the device placed on the top of a desk. However, 
when the notch 99 provided on the outer face of the plug 
100 falls in line with a matching protruding part 142 in- 
cluded in the output housing section 1 6, the output hous- 
ing section 1 6 snaps into maximum open position or fully 
closed position. 

[0059] Fig. 9 a), b) and c) show alternative positions 
of the output housing section 16 relative to the input 
housing section 12 of the portable telephone 10. In Fig. 
9 a) the output housing section 1 6 has snapped into the 
maximum open position in which position the output 
housing section 16 creates an angle of approximately 
1 55° relative to the input housing section 1 2 of the port- 
able telephone 10. The notch 99 is in this position 
pushed toward the matching protruding part 142 includ- 
ed in the output housing section 1 6 and falls in line there- 
with hence snapping the output housing section 1 6 into 
maximum open position and locking the output housing 
section 16 into maximum open position. In Fig. 9 b) the 
output housing section 1 6 is in an open position creating 
an angle of 90° relative to the input housing section 12 
of the portable telephone 10. In this position the notch 
99 is not in line with the protruding part 1 42 and therefor 
the output housing section 16 does not snap. In Fig. 9 
c) the output housing section 16 has snapped into a 
closed position having the inner parts 44 and 20 of the 
input housing section and output housing section lay ad- 
jacent to each other and disallowing the user any access 
to the inner parts 44 and 20. Since the preferred maxi- 
mum open position is 1 55° as opposed to 1 80° snapping 
into the maximum open position is controlled by one of 
the notches 99 provided in the hinge 14 and snapping 
into the closed position is controlled by the other of the 
notches 99. 



Claims 

1. A portable radio communication device, such as a 
portable telephone (10), having an antenna (40) 
and a housing (12, 16) including speech transmitter 



(1 1 0), speech receiver (76) and display means (50), 
wherein said housing (12, 16) being at least partly 
made from an electromagnetic shielding material, 
and when in use, said antenna (40) being arranged 
5 to be shielded behind or inside said housing (12, 

16). 

2. The portable radio communication device accord- 
ing to claim 1, wherein an upper portion of said 

10 housing comprising a loudspeaker and defining the 
outermost part in the longitudinal direction of said 
portable radio communication device. 

3. The portable radio communication device accord- 
's ing to claims 1 or 2, wherein said housing compris- 
ing at least a first (12) and a second housing parts 
(16), said second housing part (16) housing at least 
one of said transmitter (110), receiver (76) and dis- 
play means (40) and being mounted on and mbva- 

20 ble toward and away from said first housing part 
(12), said antenna (40) being located at said first 
housing part, wherein said antenna (40) being 
placed behind said second housing part (16) when 
said housing parts are moved away from each oth- 
25 er. 

4. The portable radio communication device accord- 
ing to claims 1 or 2, wherein said housing compris- 
ing at least a first (12) and a second housing parts 

30 (16), said second housing part (16) housing at least 
one of said transmitter <1 10), receiver (76) and dis- 
play means (40) and being mounted on and mova- 
ble toward and away from said first housing part 
(12), said antenna (40) being arranged on the back- 
35 side of said second housing part (1 6) or inside said 
second housing part (16) having an opening for 
communication with the outside space. 

5. The portable radio communication device accord- 
40 ing to any one of the preceding claims, wherein at 

least said second housing part (12) being made 
from an electromagnetic shielding material. 

6. The portable radio communication device accord- 
45 ing to any one of the preceding claims, wherein said 

housing (12, 16) at least partly being configured to 
act as as a radiation reflector element. 

7. . The portable radio communication device accord- 
so ing to any one of the preceding claims, wherein said 

housing (12, 16) at least partly being designed such 
as to develop a predetermined directional radiation 
pattern of said antenna (40). 

55 8. . The portable radio communication device accord- 
ing to any one of the preceding claims, wherein said 
housing (1 2, 1 6) at least partly defines with said an- 
tenna (40) an angle, when said portable radio com- 
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munication device (10) is in an operative mode, 
wherein said angle (a) defining a predetermined 
pattern of receiption and radiation of said antenna 
(40). 

9. The portable radio communication device accord- 
ing to claim 8, wherein said angle (a) being of the 
order of 5° -65°, such as 1 5° -45°, preferably approx- 
imately 25° or within the range of 5°-15°, 15°-25° t 
25°-35°, 35° -45°, 45°-55° or 55° -65°. 

10. The portable radio communication device accord- 
ing to claims 8 or 9, wherein the incident electro- 
magnets radiation toward the user's head is redu- 
cable with decreasing angle (a). 

11. The portable radio communication device accord- 
ing to any one of claims 2-10, wherein said first (1 2) 
and second housing parts (16) are rotatabiy con- 
nected through each other by a hinge (14) allowing 
said housing parts to be moved from a resting po- 
sition in which said housing parts are basically cov- 
ering each other and to a operating position in which 
said housing parts define an uptose angle (P). 

12. The portable radio communication device accord- 
ing to claim 11, further comprising a keypad (26) 
housed within said first housing part (12) and being 
covered and protected by said second housing part 
(16) when said housing parts are in said resting po- 
sition. 

13. The portable radio communication device accord- 
ing to claims 11 or 12, wherein said display means 
(50) being housed within said first housing part (12) 
and being covered and protected by said second 
housing part (16) when said housing parts are in 
said resting position. 

14. The portable radio communication device accord- 
ing to any one of claims 11-13, wherein said display 
means (50) being housed within said second hous- 
ing part. 

15. The portable radio communication device accord- 
ing to any one of claims 11-14, wherein said trans- 
mitter means (110) being housed within said first 
housing part (12), and said receiver means (76) be- 
ing housed within said second housing part (16). 

16. The portable radio communication device accord- 
ing to any one of claims 11-15, said uptose angle 
(P) being of the order of 1 1 5-1 75°, such as between 
125 and 165°, preferably approximately 155° or 
within the range of 115-125°, 125-135°, 135-145°, 
145-155° or 155-165°. 

17. The portable radio communication device accord- 



ing to anyone of the preceding claims, wherein said 
housing (12, 16) at least partly being made from or 
including an electrically conductive material, such 
as metal, synthetic resin containing electrically con- 
5 ductive materials, e.g. metal and carbon fibre rein- 
forced plastic, metal-ABS-resin, metal-PP-resin or 
metal-PE resin, or rubber and elastomeric materials 
containing electrically conductive materials, such 
as silicon or carbon reinforced rubber. 

10 

18. The portable radio communication device accord- 
ing to claim 17, wherein said housing having a pro- 
tective layer (58) on its outer surface, said protec- 
tive layer (58) at least partly being made from a elec- 

*5 trically conductive synthetic resin, such as silicon or 
carbon reinforced rubber. 

19. The portable radio communication device accord- 
ing claims 17 or 18, when depending on claim 10, 

20 wherein at least said second housing part (16) be- 
ing made from aluminium, magnesium, titanium or 
alloys thereof. 

20. The portable radio communication device accord- 
25 ing to any one of the preceding claims, wherein at 

least part of the housing (12, 16) is surrounding 
some of the electronic components (108) included 
in the communication device. 

30 21. The portable radio communication device accord- 
ing to any one of the preceding claims, wherein one 
or more shielding layers (122) are incorporated in 
said housing near electronic components (108) in 
order to protect the electronic components (108) 
35 against magnetic and electromagnetic influence or 
emittance of electromagnetic signals to the outside. 

22. The portable radio communication device accord- 
ing to any one of the preceding claims, wherein 

40 sealing elements (120, 121) for providing high fre- 
quency shielding are provided near electronic com- 
ponents (108) inside said housing (12, 16). 

23. The portable radio communication device accord- 
45 jng to any one of the preceding claims, wherein an 

opening of said housing is closed by an appropriate 
shielding plug (56) providing protection against 
electromagnetic influence from or emittance to the 
outside. 

50 

24. The portable radio communication device accord- 
ing to any one of the preceding claims, wherein said 
housing (12) having a sandwich structure with an 
inner casing (90; 135), an outer casing (68; 136) 

55 and at least one intermediate chassis (122). 

25. The portable radio communication device accord- 
ing to claim 24, wherein said inner casing (1 35) and/ 
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or said outer casing (1 36) are interconnected with 
the intermediate chassis (122) by a flexible locking 
mechanism, said intermediate chassis (122) com- 
prising at least one aperture (122a) containing a 
flexible portion (123) and said inner and/or outer 5 
casings comprising a at least one respective ex- 
tending part (136b) to be inserted and pushed into 
said aperture (122a) and at the same time pivoting 
the inner and/or outer casings against the interme- 
diate chassis (1 22) such that said locking protrusion 1 o 
(122b) on the intermediate chassis (122) may be 
positioned in said corresponding locking aperture 
(136b) on the inner and/or outer casings. 

26. The portable radio communication device accord- 15 
ing to any one of the preceding claims, wherein said 
antenna is a planar antenna (40a) located onto the 
backside of the housing, away from the user's head, 
or integrated inside the housing. 
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Fig. 1 
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Fig. 5b 



EP 1 098 388 A1 




Fig, 6 
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Fig. 7 
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Fig. 8 
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